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824FO-5 Matrix Remodeling in Human Aortic Valve Disease 
Olivier Fondard, Delphine Detaint. Homa Adle, Bernard lung, Jean-Paul Couetil, Ulrich 
Hvass, Mohamed Jarraya, Jean Gerota. Dominique Henin, Alec Vahanian, Jean-Baptiste 
Michel, Marie-Paule Jacob, CHU Xavier Bichat. Paris, France 
Background: Aortic valve diseases are characterized by pathological remodeling of val- 
vular tissue but the cellular and molecular effecters involved in these processes are not 
well known. Here, we investigated the role of matrix metalloproteinases (MMPs) MMP-2, 
MMP-9, MMP-3, MMP-7 and their inhibitors TlMPs (TIMP-1 and TIMP-2) in human aortic 
valve disease. 
Methods: Pathological valves were collected during surgery. and the controls, non-cryo- 
preserved homografts, were obtained from a human tissue bank. Valves were classified 
according to their pathology and divided into 3 groups : aortic stenosis (AS) (n=49), aortic 
regurgitation (AR) (n=24), aortic controls (n=4). Valves were studied histologically at the 
cellular and extracellular matrix levels. The biochemical analyses (gelatin and casein 
zymography, reverse zymography, ELISA and Western blot) were performed on valve 
extracts. 
Results: Histological study showed fibrotic, inflammatory and calcified lesions in AS, and 
disorganization of collagen bundles and elastic fibers in AR. MMP-9 activity was signifi- 
cantlv increased in AS compared to AR (AS : 20915 f 2865 : AR : 7776 * 1786 densito- 
metric units/pg of proteins i p=O.OOl). MMP-3 activity was significantly increased in AS 
cornoared to controls and AR IAS : 9469 r 1196 : AR : 5611 r 1611 : controls : 290 * 290 
den&metric units/vg of proteins ; p<O.O5). T&l was significantly increased in AS 
compared to controls and AR (AS : 51 * 3 ; AR : 34 f 4 ; controls : 11 * 3 ngllO0 pg of 
proteins ; p<O.OOl). The MMP-S/TIMP-1 ratio was significantly decreased in AS and AR 
compared to controls (AS : 415 + 55 ; AR : 426 * 215 ; controls : 2523 f 1295 ; 
pcO.0001). Results obtained for MMP-2, MMPJ and TIMP-2 were not statistically differ- 
ent between groups. 
Conclusion: This study demonstrates the involvement of the MMP system in the extracel- 
lular matrix remodeling of both AS and AR. The increases in MMP-9 and MMP-3 clearly 
provide further proof of the inflammatory state of the pathological valves. These changes 
are more severe in AS than in AR. 
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624FO-6 Percutaneous Implantation of Prosthetic Heart Valves: 
From Animal Model to First Human Implantation in 
Calcific Aortic Stenosis 
Alain Cribler, Helene Eltchamnoff, Chrlstophe Tron, Fabrtce Bauer, Genevieve 
Derumeaux, Assaf Bash, Nicolas Borenstein, Charles Nicolle Hospital, Rouen. France 
Background: Percutaneous implantation of prosthetic heart valve (PHV) was shown to 
be feasible in animal and in human for pulmonary valve replacement. We developed a 
new PHV made of three bovine pericardial leaflets mounted into a stainless steel balloon- 
expandable stent (Percutaneous Valve Technologies, USA). This PHV was first tested in 
animals before being implanted as the last resolt procedure in a 57 y-old patient with cal- 
cific amtic stenosis in cardiogenic shock, with severe associated diseases, for whom SUP 
gery had been declined. 
Methods: In animals, PHV was implanted in 51 sheep at various sites: descending aorta 
(n=12), native pulmonaiy valve (PV: n=24) or aortic valve (A&: n=l5). PHV was crimped 
on a 23 mm diameter expandable balloon, introduced through a 24 F sheath via the jug- 
ular vein or the carotid attely. and pushed over an extrastiff wire. PHV function was 
assessed by hemodynamics. angiography. PD-and trans-esophageal echocardiography 
(TEE) and Doppler. For human implantation, the same technique was applied. The per- 
cutaneous antegrade trans-septal route via the right femoral vein was used due to severe 
peripheral artery disease (PAD). Post-procedure PHV function was assessed by left ven- 
tricle and suora-aortic anaioorams and bv TEE everv 2 weeks durina follow-up. 
Results: In animals, a&rate PHV delivery was obtained in all buth cases. ‘Successful 
imolantations led to satisfactorv PHV function. Complications were earlv death I< 3h) in 6 _ 
AoV and 2 PV cases and acute (AoV: 2, PV: 3) or delayed (AoV : 2; PV; 2) PHV migra- 
tion. PHV function remained normal in 21126 sheep (AoV: 2, PV : 19) with chronic (> 2 
week) follow-up. In the patient case, PHV was accurately positioned within the native 
valve. PHV function was excellent: gradient 5 mmHg (from 30 mmHg), valve area 1.7 
cm2 (from 0.6 cm2), with mild paraprothetic aortic regurgitation and no coronary occlu- 
sion, and remained optimal during follow-up, leading to hemodynamic and clinical 
improvement. The patient died of non cardiac cause (complication of right leg amputation 
for gangrene) 4 month after PHV implantation. 
Conclusions: PHV might become an important therapeutic option in selected non-oper- 
able patients with calcific amtic stenosis. 
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1134-21 Natriuretic Peptide Plasma Levels Remain Elevated Six 
Months After Aortic Valve Replacement for Severe 
Aortic Stenosis 
lvor L. Getier, Ralph A. Stewart, Malcolm E. Legget, Teena M. West, Renelle French, 
John K. French, Timothy G. Yandle, A. Mark Richards, Harvey D. White, Green Lane 
Hospital, Auckland, New Zealand, Cardicendocrine Research Group, Christchurch, New 
Zealand 
Introduction: Plasma natriuretic peptide (NP) levels are increased in amtic stenosis 
(AS) and correlate with dtsease severity, but the effects of aoltic valve replacement 
(AVR)on NPs are unknown. 
Methods: Twenty-three patients with AS, mean age 72*12 years, mean aortic valve 
area 0.74+0.19 cm2 underwent echocardiography and measurement of brain natriuretic 
peptide (BNP), atrial natriuretic peptide (ANP) and N-terminal brain natriuretic peptide 
(N-BNP) within 24 hours pre AVR and 6 months post AVR. A tissue valve was used in 18 
patients and a mechanical valve in 5 patients. Combined AVR and coronary artery 
bypass graft surgery was performed in 11 patients. Plasma levels of BNP, ANP and N- 
BNP were measured in 23 age and gender matched controls. 
Results: BNP, ANP and N-BNP were higher in AS patients pre AVR compared with con- 
trols, PcO.0001 for all, and remained elevated 6 months post AVR (Table). Mean * SD 
echo measures pre AVR and 6 months post AVR were: peak aortic velocity 4.6+0.7 vs 
2.3i0.3 m/s, P < 0.0001, mean aortic gradient 51i16 vs 12*3 mmHg. P<O.OOOl, LV 
mass 226*59 vs 200+56 g, P=O.O5, and LV fractional shortening 35+12 vs. 35+8%, 
P=O.82 respectively. There were no regional wall motion abnormalities 6 months post 
AVR. 
Conclusion: Despite reductions in aortic gradients and LV mass, NP levels remain ele- 
vated 6 months post AVR. This suggests the process of remodeling of the left ventricle is 
incomplete. 
Control Pre AVR 6 Months 
“fP SP 
BNP 7 (5-9) 25 (9-35) 16 (10.25) 0.08 <0.0001 
•N- NP 17 (11-32) 96 (42-l 55) 75 (44-l 10) 0.04 <0.0001 
ANP 12 (9.14) 32 (21-43) 30 (22-37) 0.64 <0.0001 
NP levels expressed as median (interquartile range) pmolil t6 months post AVR vs 
pre AVR; 
$ 6 months post AVR vs. control 
1134-22 N-Terminal Pro-SNP as a Biochemical Marker for 
Assessing Severity of Aortic Stenosis 
Michael W. Weber, Matthias Rau, Christian Malkowski. Eva Keil, Vesselin Mitrovic, 
Ruzika Maksimovic, Roland R. ??randt, Christian Hamm, Kerckhoff Heart Centre, Bad 
Nauheim. Germany 
Background: NT-proBNP a neurohormon is secreted from the myccardium and has 
shown to be a sensitive and specific marker for ventricular wall stress. Aortic stenosis 
(AS) leads to pressure overload of the left ventricle and thus to increased wall stress. Aim 
of this study was to evaluate the use of NT-proBNP for grading of aoltic stenosis. 
Methods: 68 consecutive patients (36 male; aged 70+9,4) with aortic stenosis and 17 
patients (11 male; aged 70+7,8) after (> 6 month) aortic valve replacement (AVR) were 
included. In all patients NT-proBNP plasma levels were measured (Elecsys, Roche diag- 
nostics). Transaortic pressure gradient (PG mean) and aortic valve area (AVA) were 
assessed by transthoracic and transesophageal echocardiography. 
Results: Mean pressure gradient ranged from 10 to 117 mm Hg (mean 43 mm Hg) and 
AVA (n = 31) from 0,45 to 1 ,ll cm2 (mean 0.77 cm’). NT-proBNP levels correlated to the 
degree of aoltic stenosis (p < 0.01). There was a significant correlation of NT-proBNP to 
the mean transaortic gradient and to leftventricular mass (Rho 0,474; Rho 0.338; p -z 
0,Ol). AVA was inversly correlated ( Rho = - 0,48; p < 0,Ol). 
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1134-25 B-Type Natriuretic Peptide Predicts Lefi Ventricular 
Response to Surgery in Patients With Severe Mitral 
Regurgitation in Asymptomatic Patients With Preserved 
Left Ventricular Function 
Conlusions: NT-proBNP was closely linked to severity of aortic stenosis and therefor 
may be usefull for therapeutical decision making. 
1134-23 Is Mitral Regurgitation in Congestive Heart Failure Truly 
Functional? Evidence for Significant Biochemical 
Changes in the Valvular Extracellular Matrix 
Kathwn J. Grande-Allen. Richard W. Troughton, Allen G. Borowski, Penny L. 
Houghtaling, Nicholas R. DiPaola, Chnstine S. Moravec, Ivan Vesely. Bnan P. Griffin, 
The Cleveland Clinic Foundation, Cleveland, OH 
Background: Mitral regurgitation (MR) is a complication for many patients with congestive 
heart failure (CHF). This MR was previously thought to be functional, due to alterations in 
the cardiac geometty rather than in the valvular microstructure. In contrast, we hypothe- 
size that the geometric alterations found in CHF might be associated with biochemical 
changes in the extracellular matrix of the mitral valve. 
Methods: Mitral valves were obtained post transplant from hearts with CHF (20 dilated 
cardiomyopathy, 14 ischemlc. 3 other); all patients had undergone recent echocardio- 
graphy. Left ventricular (LV) collagen and valvular DNA, collagen, glycosaminoglycan 
(GAG), and water content were measured, normalized to tissue weight, and compared 
with autopsy controls (n=12). .Valvular and cardiac chamber dimensions and functional 
parameters were compared with biochemical parameters using a repeated measures 
generalized linear model. 
Results: The mitral leaflets in CHF had 88% more DNA, 18% more GAGS, and 6% more 
collagen than normal (p<O.O5). Mitral chordae in CHF had 83% more DNA, 42% more 
GAGS, and 8% less water (pcO.05). The elevated leaflet collagen concentration was sig- 
nificantly associated with increased anterior leaflet length and LV dimensions, and 
slightly associated with MR grade (p=O.O6). Increased leaflet DNA, an indicator of cellu- 
larity, was associated with anterior leaflet thickening (p=O.O02) and MR grade (p=O.Ol). 
Elevated leaflet GAGS were associated with left atrial diameter (p=O.O02) and alterations 
in early and late diastolic flow (~~0.05). Chordal collagen, cellularity, and water concen- 
trations were similarly associated with annular and ventricular dimensions as well as LV 
collagen concentration (pcO.04). 
Conclusion: Mitral leaflets and chordae in CHF have significant biochemical differences 
from autopsy controls. These changes in the valvular extracellular matrix occw in propor- 
tion to the alterations in cardiac dimensions that accompany CHF. Our biochemical find- 
Ing of leaflet and chordal remodeling suggests that MR in patients with CHF may not be 
purely functional, and that these mitral valves from failing hearts should not be consid- 
ered “normal.” 
1134-24 Neurohormonal Activation Is Associated With Left 
Ventricular Remodeling in Chronic Asymptomatic Mitral 
Regurgitation and Normal Lefl Ventricular Ejection 
Fraction 
Min Laurence M. Demers. Joseph Gascho, Hua Yang, John Boehmer, Benjamin C. 
Sun, Sanjay M. Mehta, Sanjay M. Mehta, Walter Pac. William Davidson, Jr., Hershey 
Medical Center, Hershey, PA 
Background: Neurohormones are elevated in patients with chronic symptomatic mitral 
regurgitation (MR) and/or left ventricular (LV) dysfunction. There is little data regarding 
neurohormonal activation in asymptomatic MR with normal resting and exercise LV func- 
tion. 
Methods: We report our initial results of a prospective study. A total of 14 normal sub- 
jects and 7 asymptomatic MR patients were enrolled. Patients had at least 3+ MR, regur- 
gitant orifice area of 0.43+0.12cm2 and resting LV ejection fraction (LVEF) of 65+5.5%. 
Plasma epinephrine, norepinephrine. renin activity and N-terminal brain natriuretic pep- 
tide (N-BNP) were measured. Resting and stress exercise echocardiography were per- 
formed. LVEF, end-diastolic diameter (LVEDD). volume, end-systolic diameter and 
volume were measured. Exercise capacity was expressed as metabolic equivalents. 
Resells: Although MR patients presented with normal resting LVEF and normal exercise 
response (increased LVEF, decreased LV end-systolic diameter with excellent exercise 
capacity-metabolic equivalents, 12*1.7), neurohormones were elevated, especially N- 
BNP (table). Significant LV remodeling was seen in the MR group with increased resting 
and post-exercise LV diameters and volumes. Conclusions: Neurohormones, especially 
N-BNP, are elevated in asymptomatic MR patients with apparently normal resting and 
exercise LV function, but dilated LV. Neurohormonal activation may indicate ongoing LV 
remodeling due to volume overload. 
W.H. Wilson Tang, Richard W. Trouahton, Deborah A. Agler, Kathy Morris, Gary S. 
Francis, Jianxin Cain. Brian P. Griffin, The Cleveland Clinic Foundation. Cleveland, OH 
Background: BNP has been validated as marker of cardiac function and prognosis in a 
variety of settings. To date, the relationship of pre- and post-op BNP to cardiac structure 
and function in asymptomatic patients with severe mitral regurgitation (MR) has not been 
well defined. Methods: We prospectively studied 22 consecutive asymptomatic patients 
(mean age 56 +13 yrs) with severe MR and LV ejection fraction (EF) =55% referred for 
mitral valve surgery. Patients undenvent pre- and post-op 2D echo evaluation, with con- 
current sampling of BNP (Biosite). LV volumes and EF were calculated by biplane Simp- 
son’s method. Cardiac dysfunction was defined as EF ~50%. Results: Mean pre-op data 
included: regurgitant orifice area = 0.88 4.4 cn?, EF = 61 *6%. LVEDV = 177 i44 ml, 
LVESV = 69 +23 ml. BNP increased acutely from 92 *73 pg/ml to 314 +200 pg/ml follow- 
ing surgery. Pre-op IogBNP correlated significantly with pre-op LA volume (r=0.49, 
p=O.O4), post-op LVESV (r= 0.50, ~~0.04) and post-op EF (r= 0.51, p=O.O3). but not with 
other echo measures. Pre-op BNP was higher in patients who developed post-op cardiac 
dysfunction (141 *85 pglml vs 57 251 pg/ml. p=O.O3). A pre-op BNP of 50 pg/ml had a 
sensitivity of 83%, specificity of 60%, and negative predictive value of 91% for prediction 
of a post-op cardiac dysfunction (r&0.8). Conclusion: Pre-op plasma BNP correlates 
significantly with post-op EF and LVESV in our study population. A pre-op plasma BNP 
below 50 pg/ml maybe useful in excluding the likelihood of post-op cardiac dysfunction. 
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1134-26 Serum B-Type Natriuretic Peptide in Patients With 
Chronic Mitral Regurgitation Is Not Elevated 
Micah J. Eimer, Deborah Ekery. Vera Rigolin, Robert 0. Bonow, William Cotts, 
Northwestern University Medical School, Chicago, IL 
Background: Chronic mitral regurgitation (MR) imposes a progressive hemodynamic 
burden upon the left ventricle (LV). Management is based on symptoms and LV size and 
function. To determine if B-Type natriuretic peptide (BNP), a hormone secreted by ven- 
tricular myocytes under strain, may be a useful marker of ventricular deterforation, we 
measured BNP levels I” patients with chronic MR. 
Methods: We studied 9 patients with moderate to severe MR and a range of symptoms 
(mean age 45 216.6) and five normal control subjects (mean age 42.2 211.1) by 2D 
echocardiography with Doppler. LV ejection fraction (EF), LV end diastolic volume 
(EDV), end systolic volume (ESV), and LV mass index (LVMI) were measured and sever- 
ity of MR was assessed semiquantitatively using color Doppler. Patients were excluded if 
they had any other valve lesion. BNP levels were measured by the Shionogi assay. 
Results: Patients and controls did not dtffer in age and had similar EF (63+12 vs 66+9%. 
p=ns). Seven of the 9 patients had severe MR and 6 had dyspnea, of whom 2 underwent 
valve surgery within 6 months. Compared to controls, the MR patients had significantly 
higher LVMI (109230 YS 72+15 s/m*. pz.02). ESV (53125 vs 2726 ml, p=.O2) and EDV 
(132H2 vs 84223 ml, pz.04). However, there was no significant difference in serum BNP 
levels (1 k_s vs 6+4 pg/ml, p=O.20) between the two groups, and BNP did not relate to 
severity of MR or to symptoms. 
Conclusion: These flndings suggest that chronic MR is not associated with elevated lev- 
